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BACKGROUND OF THE INVENTION 

The present invention relates to a storage system 
used in a computer system, and particularly to a storage 
system wherein the placement of data blocks in a file 
assigned to within the storage system is improved. 

In a current computer system, a disk device is used 
as a secondary storage system and stores therein data 
necessary for a host device such as a host processor to 
execute processing. A storage system grows in increasing 
demand for a great increase in its capacity as the 
secondary storage system. A secondary storage system such 
as a RAID increased in capacity by comprising a plurality 
of physical devices and a control device for controlling 
the plurality of physical devices and allowing a host 
device to recognize them as virtual logic devices has 
appeared. A plurality of devices constituting such a 
secondary storage system include a disk unit fast in access 
rate, a device slow in access rate but large in capacity, 
etc. Further, a storage system in which those different in 
access rate are mixed, is now commercially available. In 
order to enhance an average access rate of the whole 
storage system, these devices select a storage physical 
device for storing data blocks according to the frequency 
of access to a file as viewed from the host device and 



places the same therein. As to the measurement of the 
access frequency^ the number of times of access to a file 
within a predetermined time, is measured in file units . 
managed by the host device^ for example. A file high in 
access frequency and a logical volume including the file 
high in access frequency are placed in a storage system 
high in access rate. 

SUMMARY OF THE INVENTION 

Achievement in multimedia of a file attached to an 
electronic mail, and broad-banding of a network have 
recently been put forward. The amount of information 
handled by an intra-company computer system has been 
brought to a leap upward. Correspondingly, great increases 
in sizes of a file used for delivery of an image and moving 
pictures, a file used in a data base, etc. have been put 
forward. Portions relatively high in access frequency or 
portions low in access frequency, and the like exist in 
these files. A deviation in access frequency occurs even 
in each file. Thus, when the files high in access 
frequency are placed in their corresponding storage 
physical devices high in access rate in file units 
according to the great increases in file sizes while the 
conventionally-performed placement of data blocks in their 
corresponding storage physical devices according to access 
frequencies in file units is being executed, the portions 



low in access frequency are also placed therein. Therefore, 
a problem arises in that the storage physical devices high 
in access performance cannot be used with efficiency. 

When an attempt is made to extract only data blocks 
high in access frequency from a file and locate the same in 
a storage physical device high in access rate, it is 
necessary to collect information on access frequency of 
every data block of physical devices. When an attempt to 
measure access frequency of every data block is made, the 
number of data block to be collected becomes enormous with 
the scale-up of the capacity of each storage physical 
device. Further, a problem arises in that, with recent 
enhancement of access rate, a load necessary to collect 
data on access frequency of every data block of a disk 
device as a storage physical device, and load on a 
management device will increase. An object of the present 
invention is to provide a storage system comprising storage 
physical devices such as a large number of magnetic disks, 
wherein only a portion considered to be accessed in high 
frequency within one file is placed in a disk device high 
in access rate to thereby realize the transfer of data at 
high speed between each of host devices and a secondary 
storage system by using a disk device fast in access rate 
efficiently. 

In order to achieve the above object, the present 
invention provides a storage system comprising a plurality 



of storage physical devices, means for controlling access 
to the plurality of storage physical devices , interfaces 
respectively provided between host devices and the storage 
physical devices, and converting means for converting a 
logical address used upon accessing from each of the host 
devices into information for specifying a storage physical 
device in the storage system and a physical address for the 
specified storage physical device, wherein when access 
based on a logical address is made to the storage system 
from the host device, the address converting means converts 
the logical address into a specific storage physical device 
and a physical address for the storage physical device to 
thereby perform accessing. 

The storage system includes a management interface 
for connecting a management device for managing the storage 
system and is provided with means for presetting, through 
the management device connected via the management 
interface, a policy for judging which one of the storage 
physical devices should be selected and accessed when the 
host device accesses the storage system. Further, when a 
request for the placement of data is made to the storage 
system from the host device, the storage system is provided 
with means for evaluating whether the access matches the 
predetermined policy. When they match each other, it 
determines a storage physical device for placing data 
blocks, based on the result of evaluation and locates it 



therein. Further, the storage system includes means having 
information managing the correspondence of the logical 
address used in accessing from the host device to 
information for specifying each storage physical device in 
a storage sub-system and to a physical address for the 
storage physical device and for changing the correspondence 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims 
particularly pointing out and distinctly claiming the 
subject matter which is regarded as the invention^ it is 
believed that the invention, the objects and features of 
the invention and further objects, features and advantages 
thereof will be better understood from the following 
description taken in connection with the accompanying 
drawings in which: 

Fig* 1 shows an example of a configuration of a 
storage system to which the present invention is applied; 

Fig. 2 illustrates an example of a condition for a 
file to which the policy of the present invention is 
applied; 

Fig. 3 depicts an example of a placement rule of 
data blocks according to the present invention; 

Fig. 4 shows an example of a format of object- 
encoded multimedia data; 



Fig. 5 illustrates an example of an XML type 
definition of a data structure of an object-encoded file; 

Fig. 6 depicts an XML instance of a data structure 
of an object-encoded file; 

Fig. 7 illustrates an XML indicative of an example 
descriptive of a policy applied to the XML instance of the 
data structure of the object-encoded file; 

Fig. 8 shows an example of a logic structure of a 
storage sub-system to which the present invention is 
applied; 

Fig. 9 depicts an example of a configuration of a 
logical address-physical address conversion table to which 
the present invention is applied; and 

Fig. 10 is a flowchart for describing a process at 
the time of placement of data blocks of a storage sub- 
system to which the present invention is applied. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
hereinafter be described in detail with reference to the 
accompanying drawings. 

One embodiment of a storage system to which the 
present invention is applied^ will be described below using 
the drawings. Fig. 1 is a schematic block diagram showing 
an example of a configuration of a storage system to which 
the present invention is applied. Reference numeral 101 



indicates a storage sub-system to which the present 
invention is applied, reference numerals 114 and 115 
indicate host devices such as host processors , which 
execute various processes by using the sub-system 101 as a 
secondary storage system, reference numeral 116 indicates a 
management device which is used to maintain or operation- 
manage the storage sub-system 101, respectively. The 
storage sub-system 101 includes storage physical devices 
102 through 106 such as a plurality of disk devices or the 
like. The storage physical devices may comprise ones 
different in access rate from one another. Reference 
numerals 107 and 108 indicate port interfaces which provide 
interface with one or plural upper or host devices. They 
are connected to their corresponding host devices through a 
network such as an SCSI (Small Computer System Interface), 
a LAN (Local Area Network) or a SAN (Storage Area Network) 
or the like. Reference numeral 109 indicates a disk 
controller, and reference numeral 113 indicates a network 
interface which is used for connection to the management 
device 116 through the LAN 117 or the like. 

The storage sub-system 101 seems to be constructed 
as one or plural storage logical devices obtained by 
integrating the plurality of physical storage devices 102 
through 106 included in the storage sub-system 101 together 
through the port interfaces 107 and 108 with respect to the 
host devices such as the host processors 114 and 115 or the 
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like. As the port interfaces 107 and 108, may be employed, 
for example, an NFS (Network File System) or a CIFS (Common 
Internet File System) which provides an SCSI -based 
interface or an interface of a logic file system accessed 
by a LAN, a SAN connected by a Fiber Channel, etc. 

The disk controller 109 is equipped with a processor 
110, a cache memory 111, and a control memory 112. The 
processor 110 performs control on access to a read/write 
request made from the host devices 114 and 115 such as the 
host processors, a request process about maintenance and 
management from the management device 116, and control on 
the storage physical devices 102 through 106. The cache 
memory 111 is used as a cache memory which temporarily 
stores therein data written from each host device to carry 
out an access process from the host device at high speed, 
or stores therein data read immediately before. The 
control memory 112 stores therein programs executed by the 
processor 110 and stores information for managing the 
plurality of storage physical devices, and a table for 
converting logical addresses accessed by the host devices 
into information for selecting the plurality of storage 
physical devices 102 through 106 lying within the storage 
sub-system and into information for physical addresses used 
in access to the selected storage physical device. 

The host devices such as the host processors 114 and 
115 make use of the storage sub-system 101 as a secondary 



storage system through the execution of an operating system 
or an application program stored in a CPU or a memory. 
Each of the host devices obtains access to the storage sub- 
system 101 to thereby read information therefrom or store 
it therein, thereby implementing a predetermined function. 

Reference numeral 116 indicates the management 
device for managing the storage sub-system 101, which is 
connected to the network interface 113 of the storage sub- 
system through the network 117 such as the LAN. The 
management device 116 performs the collection of 
statistical information such as use conditions and access 
frequency of the storage physical devices 102 through 106, 
and failure supervision on the storage sub-system 101. 
Further, the management device 116 has the function of 
setting a policy used for determining in which storage 
physical devices data blocks should be placed or located, 
upon storage of the data blocks from the host devices 114 
and 115 to the storage sub-system 101. 

Fig. 2 shows an example of a condition for a policy 
for setting which one of storage physical devices 102 
through 106 a data block should be stored in. Reference 
numeral 201 indicates an example illustrative of attributes 
attached to each file to be stored, reference numeral 202 
indicates the contents with respect to the respective 
attributes of the file, and reference numeral 203 indicates 
evaluation conditions for each individual attribute. 



respectively. These conditions will be regarded as policy 
evaluation conditions utilized in combination. As the 
attributes r may be mentioned, if an excutable file is given, 
the name of an executer of the file 204, the name of a 
holder of the file 205, the size of the file 206, a 
creation date of the file 207, a renewal date of the file 
208, a final access date to the file 209, an extension of 
the file 210, the frequency of access to the file 211, etc. 

Fig. 3 shows an example of a placement rule about 
how to place or lay out a file which coincides with 
evaluation conditions in storage physical address. 
Reference numeral 301 indicates a rule for placing all of 
files in a specific storage physical device, reference 
numeral 302 indicates a placement rule for placing the 
predetermined number of bytes in a specific storage 
physical device from the head of a file, and reference 
numeral 303 indicates a placement rule for setting a 
proportion to be placed in a specific storage physical 
device from the file head, respectively. Reference numeral 
3 04 indicates a placement rule for placing the 
predetermined number of bytes in a specific storage 
physical device from the end of the file, and reference 
numeral 305 indicates a placement rule for setting a 
proportion to be placed in a specific storage physical 
device from the file end, respectively. Reference numeral 
306 indicates a placement rule for placing only a newly- 



placed data block in a specific storage physical device. 

A policy set to the storage sub-system 101 from the 
management device 116 shown in Fig. 1 is intended to place 
each data block, based on the placement rules of Fig. 3 
according to one that matches the condition of Fig. 2 or 
one that matches a condition obtained by utilizing a 
plurality of conditions in combination. This policy is 
stored in the control memory 112 of the storage sub-system 
101. When each of the host devices 114 and 115 such as the 
host processors makes a request for data block placement to 
the storage sub-system 101 r the processor 110 evaluates the 
policy stored in the control memory 112 lying within the 
storage sub-system 101 and the placement request and 
thereby determines a storage physical device to be placed. 

As to an example of the policy based on the 
attributes of each file, when, for example, an extension of 
a file is of .doc corresponding to a document file, it is 
located in a storage physical device having 1 as a storage 
physical device ID. When, for example, an extension of a 
file for storing data about a received electronic mail is 
of .dbx, a new mail is stored, and a portion corresponding 
to 20% of the last half of a file considered to be accessed 
frequently and a newly-added portion are placed in a 
storage physical device having 2 as the storage physical 
device ID. 

An example in which data blocks are stored according 



to the definition of a data structure of a file, will next 
be shown as another embodiment* Fig, 4 shows an example of 
a configuration of a file storing a bit stream of object- 
encoded multimedia data such as MPEG4 . The multimedia data 
comprises data encoded every objects set for every scene 
that is a set of data for each frame or a set of data 
reproduced with synchronization. Encoded data which are 
stored with being added with headers every object data of 
the respective scenes. Reference numeral 401 indicates a 
scene 1. The scene 1 comprises an audio object 403, a 
compressed video object 404, and an animated object 405. A 
playback or reproducing device performs decoding processes 
for every these objects and thereafter reproduces the 
objects in sync with one another. Data 405 through 407 for 
every objects of a scene subsequent to the scene 401 are 
stored in a scene 402. Reference numeral 408 indicates a 
header portion of object data, which stores therein an 
object corresponding to video data. The header portion 
includes time stamp information, a sequence number, an 
identifier shared between data to be synchronized, etc. as 
synchronous data necessary to be reproduced in sync with 
the respective objects. Also the header portion might 
include a specific header which stores a coding system 
required to reproduce the respective objects, a band 
necessary for reproduction and communications, etc. When 
it is desired to provide services such as moving picture 
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delivery using the object-encoded file referred to above, 
it is considered that data customized every users are 
transmitted. It is considered at this time that only a 
necessary portion is selected from the intended object and 
then transmitted. At this time, a policy is considered 
that an object which needs a portion accessed by a large 
number of users or which needs a wide band, is placed in a 
storage physical device fast in access rate. 

A description will be made subsequently of operation 
when the file having such a data structure as shown in Fig. 
4 is stored in the storage system according to the present 
invention. Prior to the storage of the file of the 
multimedia data of Fig. 4 in the storage sub-system 101, 
the management device 116 first sets to the storage sub- 
system 101, a policy about the definition of the file 
structure of the multimedia data of Fig. 4 and how to store 
data upon storage of the data. The set contents of the 
policy is stored in the control memory 112 of the storage 
sub-system. When it is desired to store a file structure 
placed under the data structure from the host devices 114 
and 115, the processor 110 collates the policy on the 
control memory 112 with it upon storage processing to 
thereby determine in which one of the storage physical 
devices 102 through 106 it should be stored, followed by 
being written therein. Fig. 5 shows an example of DTD 
(Document Type Definition) of an XML (extensible Markup 



Language) . This is an example in which "the definition of 
the data structure of the file having stored the multimedia 
data of Fig, 4 therein is defined using the XML. Reference 
numeral 501 indicates a document declaration of the XML. A 
tag designated at numeral 502 indicates that a file is made 
up of a file header and object data set for each scene of 
media. Tags designated at numerals 503 through 509 
indicate a data structure of the file header included in 
the tag designated at numeral 502. The tag designated at 
numeral 503 indicates the definition of the data structure 
of the file header and has a structure comprised of a file 
name 504^ an extension of the file name 505, the size of a 
file 506, a title name of multimedia data 507, a creator of 
the multimedia data 508, a band 509 necessary to reproduce 
the multimedia data, time 510 required to reproduce the 
multimedia data, etc. A tag designated at numeral 511 
indicates that object data set for each scene is made up of 
a header 512 for the object data, and an object body 523. 
The tag designated at numeral 512 indicates an example 
illustrative of the definition of the header portion 408 of 
the object data set for each scene and indicate, in a list 
form, data structures of reference numerals 513 through 522 
contained in the tag designated at numeral 512. The tag 
designated at numeral 513 indicates a data length of an 
object set for each scene, which comprises an object header 
and a body set for each scene, the tag designated at 



numeral 514 indicates a scene sequence number attached for 
each scene, the tag designated at numeral 515 indicates the 
time of the scene, and the tag designated at numeral 516 
indicates the time required to reproduce the scene, 
respectively. The tag designated at numeral 517 indicates 
ID uniquely attached for each object and has the same ID 
value in the case of the same object among a series of 
scenes. The tag designated at numeral 518 is a command 
with respect to an object, i.e., a command for giving 
instructions for the creation of an object when the object 
first appears in the multimedia data, or a command used to 
indicate the deletion of an object where the scene does not 
appear subsequently. The tag designated at numeral 519 
indicates a band required to reproduce the object of the 
scene. The tag designated at numeral 520 indicates an 
encode system or a compression system for an object body 
where the object is of a video or voice, for example. The 
tag designated at numeral 521 indicates a type (video, 
audio, still picture, animation, text data or the like) of 
media of an object body. The tag designated at numeral 522 
indicates an attribute related to the contents of an object 
such as CM. A tag designated at numeral 523 relates to an 
attribute of the object body and has attributes related to 
a position 524 of the beginning of the object body in the 
multimedia file and a position 525 of the end thereof. 
Fig. 6 shows an XML instance in which the 



correspondence of elements to the file having stored the 
multimedia data having the data structure of Fig. 4 is 
performed. A tag designated at numeral 601 is a tag 
indicating the use of the data structure represented in the 
XML definition shown in Fig. 5. The tag designated at 
numeral 602 indicates the beginning of the multimedia data, 
and tags designated at numerals 603 through 610 
respectively indicate information related to the whole 
multimedia data and are defined by elements contained in a 
file-head tag. The tag designated at numeral 603 indicates 
that a file name is movieLmpg, the tag designated at 
numeral 604 indicates that an extension of a file is mpg, 
the tag designated at numeral 605 indicates that a file 
size of the multimedia data is 2000000 bytes, the tag 
designated at numeral 606 indicates a title name, the tag 
designated at numeral 607 indicates a creator of the 
multimedia data, the tag designated at numeral 608 
indicates that 2Mbps is required as a band required to 
reproduce the multimedia data and is set up as a guide such 
as a transmission rate required to reproduce data at a 
location distant from the present sub-system, for example, 
and the tag designated at numeral 609 indicates that the 
multimedia data is data of 7200 seconds, respectively. 
Tags designated at numerals 610 through 634 indicate object 
bodies of object data set for every scenes. The tag 
designated at numeral 610 is a tag indicative of the start 



of the object data, the tag designated at numeral 611 
indicates an object data lengthy and the tag designated at 
numeral 612 indicates a length obtained by adding an object 
head length and an object body length together, 
respectively • Reference numeral 613 indicates a common 
number applied to the same scenes in common to indicate 
that the data is of data for the same scene. The tag 
designated at numeral 614 indicates the start time for the 
reproduction of each scene. The tag designated at numeral 
615 indicates the time required to reproduce a scene 
contained in the object data. The tag designated at 
numeral 616 indicates ID common for objects. The common ID 
is applied to ones that belong to the same object in a 
series of scenes. The tag designated at nvuderal 617 is a 
command indicative of the generation or deletion of an 
object set for each scene. This indicates timing or 
opportunity provided to define, update and delete elements 
for the tag 613 such as an object ID or the like commonly 
used subsequently to the scene upon object creation. The 
tag designated at numeral 618 indicates a band necessary to 
reproduce the object body. Reference numeral 619 indicates 
an encode format /compress ion format of the object body. 
The tag designated at numeral 620 indicates that the type 
of an object is video, and the tag designated at numeral 
621 indicates that the contents is a TV coiranercial. 
Reference numeral 622 indicates a tag indicative of start 



18 

and end positions in the file, of the object body. 
Reference numerals 623 through 634 respectively indicate 
audio information that belong to the same scene. The tags 
designated at numerals 613 and 626 make use of the same 
sequence number , and the tags designated at numerals 614 
and 627 indicate that the data is reproduced at the same 
time and that the periods necessary for the reproduction of 
615 and 628 are the same. Reference numeral 630 indicates 
a command for an object similarly to 617/ and reference 
numeral 631 indicates that a band necessary for 
reproduction is 128kbps. Reference numeral 632 indicates 
an encode format /compress ion format of the object body. 
Reference numeral 633 indicates that data for the object 
body is audio. Reference numeral 634 indicates the tag 
indicating a start position and an end position in the file, 
of the object body. 

Fig. 7 shows an example of the definition of a 
policy XML set to the storage sub-system 101 in relation to 
a policy about how to store data upon its storage. A tag 
designated at numeral 701 indicates a document declaration 
of the XML, and a tag designated at numeral 7 02 indicates 
that the policy shown in Fig. 7 is applied to the XML 
instance of the multimedia data shown in Fig. 6. A tag 
designated at numeral 703 indicates that object data set 
for each scene in which a band necessary to reproduce 
object data set for each scene exceeds a certain threshold 



value, matches a policy condition. A tag designated at 
numeral 7 04 indicates that a storage physical device 
conditioned by the tag 7 03/ with object data stored therein, 
is selected and specified from the storage sub-system 101. 
A tag designated at numeral 706 indicates the determination 
of a start position in the file of the specified object 
data, and a tag designated at numeral 707 indicates the 
determination of an end position in the file of the 
specified object data, respectively. 

Fig. 8 shows an example of a logic structure of a 
storage sub-system 101. A policy setter designated at 
numeral 802 stores therein the definition of the data 
structure of Fig. 5 set to the control memory 112 of the 
storage sub-system from the management device 116, and the 
policy XML of Fig. 7 where the policy in which storage 
physical device the data is stored in correspondence with 
the data structure of Fig. 5, is defined. Upon accessing 
the multimedia file of the data structure of Fig. 5, an 
external device 114 such as a host processor simultaneously 
applies the data of Fig. 6 generated by applying the 
defined structure of Fig. 5 to the multimedia file, to the 
storage sub-system 101 or includes the same in a 
predetermined portion of the multimedia file. When a 
request for the storage of multimedia data is made from the 
external device 114 such as the host processor, a physical 
device access processor 801 applies the XML instance of the 



data structure of Fig. 6 to the policy XML of Fig. 7 to 
thereby judge whether a predetermined storage physical 
device is selected for each object data set for each scene 
and the multimedia data is stored therein, or whether the 
data is stored according to the noxmial storage system. 
When the policy is applied and the predetermined physical 
storage device is selected, the host device such as the 
host processor operates a logical address-physical address 
conversion table 803 in which logical addresses used upon 
accessing to the storage sub-system 101 are associated with 
a result obtained by specifying storage physical devices in 
the storage sub-system 101 and physical addresses 
indicative of which storage locations of the specified 
storage physical devices data are placed in. Thus, the 
storage physical devices to be intended for storage can be 
set and the corresponding data blocks can be located in its 
corresponding storage physical address. 

Fig. 9 shows one example of a configuration of the 
logical address-physical address conversion table 803 
stored in the control memory 112 of the storage sub-system 
101. Reference numeral 901 indicates a logical access 
address from the external device 114 such as the host 
processor. As a method of performing access from the host 
processor, a method is considered for obtaining access with 
parameters such as a file name used by the host processor 
and an area position accessed from the head of a file by 



the host processor, the number of bytes for access from the 
host processor r read/write, etc. In addition to it, there 
is considered a method of allowing the external device 114 
such as the host processor to virtually recognize the 
storage sub-system 101 as one storage device, logically 
handling access from the external device to a sector or the 
like, and performing conversion to access to a storage 
physical device in the storage sub-system 101. Reference 
numeral 901 indicates each of logical access addresses from 
the external device 114 such as the host processor, 
reference numeral 902 indicates the correspondence of 
storage physical devices 903 lying inside the storage sub- 
system 101 with respect to the logical addresses 901 to 
physical addresses 904 in the storage physical devices. As 
a result of interpretation of the policy XML shown in Fig. 
7, an accessed file name 705, a number 704 of a storage 
physical device to be intended for storage, a start 
position 706 of the corresponding object data of the 
corresponding scene for multimedia data, and an end 
position 707 thereof are fed back. When a storage physical 
device is specified based on the evaluation result of the 
policy XML, the physical device access processor 801 sets 
the evaluation result of the policy XML to an area for 
specifying a storage physical device 903 upon storage of 
the corresponding object data of the corresponding scene 
for the multimedia data, sets a physical address assigned 



from a free area of the storage physical device specified 
by the policy XML evaluation, and stores the multimedia 
data at its corresponding physical address assigned from 
the free area of the storage physical device selected by 
the evaluation point of the policy XML. When a read 
request from the external device 114 such as the host 
processor is made to the storage sub-system 101, the 
processor 101 refers to the logical address-physical 
address conversion table of Fig. 9 to thereby exchange 
between a storage physical device 903 having stored 
objective data set for each scene and a physical address 
904 on the storage physical device and to read data from 
the corresponding physical address on the storage physical 
device associated with the corresponding physical device, 
followed by returning of the read data to the external 
device 114 such as the host processor. 

Further, the storage sub-system 101 is connected to 
a plurality of host devices. The definition of the data 
structure of Fig. 5 and the policy XML of Fig. 7 are 
located in the control memory 112 provided within the 
storage sub-system 101. They may be shared between the 
plurality of host devices. 

A description will next be made of operation in the 
case where when the policy shown in Fig. 7 is changed, a 
file stored in the storage sub-system 101 is relocated. 
The processor 110 lying within the disk controller 109 is 
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placed under instructions so as to relocate a file related 
to the policy of Fig, 7 or a predetermined file after the 
policy shown in Fig, 7 has been changed. When the storage 
sub-system 101 applies the changed policy XML of Fig. 7 to 
the XML file of Fig. 6 described based on the definition of 
the data structure of Fig. 5 for a file to be relocated to 
thereby evaluate the file intended for relocation ^ the 
numbers of storage physical devices to be stored for each 
object in respective scenes for multimedia data, and start 
and end positions of the objects in the file are returned. 
Based on the returned start and end positions, the 
processor 110 retrieves the table of Fig. 9 descriptive of 
the correspondence between the logical addresses and the 
physical addresses to acquire the number of the storage 
physical device in which the corresponding data blocks are 
located. When the storage physical device is different 
from a storage physical device to store the corresponding 
object obtained by the application of the changed policy 
XML of Fig. 7, the processor 110 assigns a necessary area 
from a free data block of a storage physical device used as 
a new storage destination and reads data from the 
currently-located data block, followed by copying on the 
corresponding data block of the storage physical device 
corresponding to the assigned new storage destination. 
Further, the items of the data blocks for the storage 
physical device, which are contained in the logical 
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address -physical storage address conversion table shown in 
Fig. 9, are changed to their corresponding newly-stored 
storage physical device number and physical address. Next, 
the data block used for storing data in the original 
storage physical device is changed to a free data block. 

On the other hand, when a request for data storage 
is made, the storage sub-system 101 applies the policy XML 
shown in Fig. 7 to the file having the data structure of 
Fig. 6. As a result, a free space of a storage physical 
device instructed so as to store a given object might be 
smaller than a space required to store an object obtained 
from start and end positions of an object obtained by 
evaluating the policy XML. At this time, the processor 
retrieves the logical address-physical storage address 
conversion table shown in Fig. 9 to find a data block using 
the same storage physical device as the storage physical 
device instructed so as to store the object. Further, the 
processor assigns a necessary area to the found data block 
from a free data block of a given storage physical device 
in another free or empty region and reads data form the 
found data block, followed by copying on a data block of a 
storage physical device corresponding to a newly-assigned 
storage destination. Further, the processor changes the 
items of the storage physical device for the copied data 
block included in the logical address-physical storage 
address conversion table shown in Fig. 9 to newly-stored 
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storage physical device numbers and physical addresses^ and 
changes the data block corresponding to the copy source of 
the storage physical device instructed so as to store the 
object to a free data block. This operation is repeated 
until a free space of the storage physical device 
instructed so as to store the object is sufficiently 
obtained. After the free space has been ensured by its 
repetition, the object is stored in its corresponding 
storage physical device obtained as a result of the 
application of the policy XML shown in Fig. 7. 

In the storage sub-system, the processor 110 applies 
the policy XML shown in Fig. 7 on a regular basis according 
to the program stored in the control memory 112. As a 
result, when an instruction is given so that an object is 
stored in its corresponding storage physical device, the 
processor examines a free space of the storage physical 
device to thereby check whether it exceeds a threshold 
value of a predetermined free space. The above checking 
may be carried out periodically where the load of the 
processor 110 is low. When it is found to have exceeded the 
threshold value, the processor 110 issues a warning to the 
management device 116 or the like and notifies to a 
supervisor that the free space gets less. At this time, 
the processor may issue notification with being added with 
information such as a file name corresponding to the source 
for selecting the corresponding storage physical device. 



the policy XML of Fig, 1, etc. 

Fig. 10 shows the operation of the storage sub- 
system 101 where a request for the storage of a file having 
such a data structure as shown in Fig. 6 is made to the 
storage sub-system of the present invention from the host 
device such as the host processor. In a process step 1001 , 
the storage sub-system 101 determines whether the file 
storage request has been made. If it is determined that no 
storage request has been made, then the storage sub-system 
101 executes another process 1002. Next, the storage sub- 
system 101 retrieves whether the XML file of Fig. 5 having 
defined the data structure contained in the file subjected 
to the storage request exists on the control memory 112 
(Step 1003). If it is found not to exist, then the storage 
sub-system 101 executes a normal placement process 1006. 
Next, the storage sub-system 101 retrieves whether the XML 
file of Fig. 6 described based on the definition of the 
data structure of Fig. 5 with respect to the file subjected 
to the storage request exists on the control memory 112 or 
it exists in a predetermined position of the file subjected 
to the storage request (Step 1004). If it is found not to 
exist, then the storage sub-system 101 executes the normal 
storage process 1006. The storage sub-system 101 retrieves 
whether the XML of Fig. 7 having described a process in 
which storage physical device is placed with respect to the 
file placed under the definition of the data structure of 



Fig. 5/ exists on the control memory 112 (Step 1005). If 
it is found not to exist/ then the storage sub-system 
executes the normal placement process 1006. The storage 
sub-system 101 makes a decision as to the end of the file 
subjected to the storage request in a process step 1007. 
If the end of the file is reached, then the storage process 
is terminated. The storage sub-system 101 applies an XML 
having described a process for the data of Fig. 7 for each 
object of each scene from within the XML descriptive of the 
data structure of the data file of Fig. 6 and evaluates it 
(Step 1008). As a result, when a decision is made as 
storing to a specific storage physical device (Step 1009), 
the storage sub-system 101 calculates the size of an object 
set for each scene of 634 from start and end positions of 
the object within a data file having attributes for an 
object body contained in the object, and assigns a 
necessary storage area from a free area of the selected 
storage physical device (Ste 1010). When no storage 
physical device is selected, the storage sub-system 101 
executes a normal placement process 1014. When the 
selected storage physical device has no free space, the 
storage sub-system 101 notifies the fact that no free space 
is provided for the selected storage physical device, or 
the applied policy to the management device 116. When no 
free space is provided, the storage sub-system executes the 
normal placement process 1014 or shifts the area already 
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assigned to the selected storage physical device to another 
storage physical device to thereby ensure the corresponding 
area. Next, the storage sub-system sets information about 
an area assigned to the table for converting the logical 
addresses used to access to the storage sub-system 101 in 
Fig. 9 to their physical addresses for the storage physical 
devices lying within the storage sub-system, which are 
associated with the storage physical devices, to the 
assigned areas (Step 0111). Next, the storage sub-system 
101 writes data of the object into the area assigned for 
the storage physical device (Step 1012) and makes 
preparations for execution of a process for the next object 
(Step 1013). 

According to the storage system of the present 
invention, an advantageous effect can be obtained in that a 
data block high in access frequency within the storage 
system can be placed in its corresponding storage physical 
device fast in access rate, and the storage physical device 
fast in access rate can be used with satisfactory 
efficiency. It is also possible to enhance an average 
access rate for data placed within the storage system. 

While the present invention has been described with 
reference to the illustrative embodiments, this description 
is not intended to be construed in a limiting sense. 
Various modifications of the illustrative embodiments, as 
well as other embodiments of the invention, will be 



apparent to those skilled in the art on reference to this 
description. It is therefore contemplated that the 
appended claims will cover any such modifications or 
embodiments as fall within the true scope of the invention. 



